Background: Polymorphisms of TAP1 gene might be pertinent in development of cancer by altering the immune response. We studied the association of TAP1 gene polymorphism with HPV related oropharyngeal cancer. Methods: This prospective study consisted of 200 subjects divided into three groups; Group A-HPV positive oropharyngeal cancer (17/100), Group B-HPV negative oropharyngeal cancer (83/100) and Group C-Controls. TAP1ile333val polymorphism genotyping was performed by ARMS-PCR. Results: No significant difference was observed in the distribution of Val/Val genotype of Group A in comparison to Group C (OR = 0.663, 95% CI = 0.164 -2.688, p = 0.742) and Group B (OR = 1.725, 95% CI = 0.388 -7.675, p = 0.677) and thus was not associated with HPV associated cancer. But the frequency of Val/Val genotype was found to be significantly decreased in Group B as compared to controls and was linked with increased risk of oropharyngeal cancers (OR = 0.38, 95% CI = 0.15 -0.97, p = 0.048). Conclusion: TAP1i333v gene polymorphism was not associated with HPV positive oropharyngeal cancer; however decreased frequency of Val/Val genotype raises the risk of oropharyngeal cancer.
Introduction
Head and Neck Squamous Cell Carcinoma (HNSCC) is the sixth most common cancer with approximately 6 million cases being reported annually all over the world and oropharyngeal squamous cell carcinoma accounts for approximately 10% [1] of all HNSCC. An association between HNSCC and human papillomavirus (HPV) was postulated more than twenty years ago [2] . A wide variation in the prevalence of HPV is seen all through the upper aerodigestive tract tumors, among which a stronger link of these oncogenic viruses appears with those cancers arising from oropharynx. It has been demonstrated that HPV related oropharyngeal cancers present with a specific molecular, clinical and pathologic patterns that are possibly associated with HPV infection [3] . Also they are less likely associated with traditional risk factors such as alcoholism and smoking [4] . Several studies identify a survival advantage [5] [6] despite advanced disease.
It has been observed that all the individuals infected with HPV are not able to eradicate this oncogenic virus. Thus suggesting that host genetic backgrounds may account, at least partly, for the development of HPV associated oropharyngeal cancer. Defect in the cell-mediated immune response may be one of the possible mechanisms which contribute to this altered ability to eradicate HPV. Major Histocompatibility Complex (MHC) class I molecules exhibit a critical role in immune recognition of virus-infected cells. The Transporter associated with Antigen Processing (TAP) is a vital component of MHC class I antigen presentation [7] . TAP products facilitate the entry of viral proteins into the rough endoplasmic reticulum which further integrates with MHC-I molecules [8] . Earlier studies have provided evidence for the role of genetic polymorphisms of TAP1 gene in modulating immune response to HPV and hence their persistence leading to increased risk of tumorigenesis [9] . Thus, genetic polymorphisms of TAP1 gene may therefore enhance the tumorigenesis by hampering TAP functions and giving a survival advantage to HPV. Given the role of deficiencies in TAP1 gene with immune recognition of HPV and related tumorigenesis, the variant TAP proteins are potential candidates for predisposition to HPV related oropharyngeal cancer. However, data regarding the association of TAP1 gene polymorphisms with risk of HPV related oropharyngeal cancer is lacking. Several previous association analyses in HPV positive cervical cancers have provided conflicting results [10] [11] . So our present work aimed to study the association of TAP1 gene polymorphisms with susceptibility to HPV related oropharyngeal cancer. 
Material and Methods

Subjects
Genotyping
Genomic DNA was isolated from peripheral blood lymphocytes using proteinase K digestion and phenol chloroform method [12] . Tumor samples were screened for HPV16 DNA using a HPV16-specific PCR for E6 (Forward primer A, [13] . Briefly, in this method, four primers were used for the dimorphic site at 333. Two of these were complementary to one of the dimorphic sites, while the other two allele-nonspecific primers were used as an internal control. PCR conditions were standardized for these two sets of primers and genomic DNA was amplified using optimized conditions as mentioned. 
Statistical Analysis
Statistical analysis was performed using the SPSS software (version 16.0). Hardy
Weinberg equilibrium (HWE) calculator was used to check deviation from HWE.
The risk to HPV positive oropharyngeal cancer in relation to polymorphic prevalence was evaluated using Pearson's χ 2 test to calculate odds ratio and 95% confidence intervals after adjustment for potential confounders. Wild type genotype was used as reference category in the statistical analysis. A two sided p value of <0.05 was considered statistically significant. 
Results
Demographic profile of patients and control subjects is given in Table 2 . 17% patients were found to be HPV 16 positive. Thus Group A had 17 cases of HPV positive oropharyngeal cancer and Group B consisted of 83 cases of HPV negative oropharyngeal cancer. The genotype and allele frequency of patients and controls are given in Table 3 and Table 4 . Allele frequency of TAP1I333V gene polymorphism was consistent with Hardy Weinberg Equilibrium (HWE).
No significant difference in distribution of Val/Val genotype in Group A was observed when compared to Group C (OR = 0.663, 95% CI = 0.164 -2.688, p = 0.742) and Group B (OR = 1.725, 95% CI = 0.388 -7.675, p = 0.677). However, the frequency of Val/Val genotype was found to be significantly decreased in the Group B as compared to controls and this decrease was associated with increased risk of oropharyngeal cancers (OR = 0.38, 95% CI = 0.15 -0.97, p = 0.048). No significant difference in distribution of Val allele among Group A as compared to controls (OR = 0.665, 95% CI = 0.302 -1.468, p = 0.343). Whereas the prevalence of Val allele was significantly decreased in the Group B when compared to controls and this decrease was associated with increased risk of oropharyngeal cancers (OR = 0.59, 95% CI = 0.38 -0.98, p = 0.025) ( Table 3 ). The frequency of Val allele was significantly higher in controls than in cases (OR = 0.606, 95% CI = 0.397 -0.923, p = 0.025) and was associated with decreased risk of cancer in controls. 
Discussion
Pathogenic mechanism of HPV related oropharyngeal cancers is one of the controversial issues and thus the association between HPV related oropharyngeal cancers and genetic polymorphism is of growing interest. The current work attempted to identify the possible relation between TAP1 gene polymorphism and the risk of developing oropharyngeal cancers. Our data showed lack of association between risk of HPV positive oropharyngeal cancer and TAP1I333V gene polymorphism. However, lower frequency of Val/Val genotype and Val allele appears to increase the risk of oropharyngeal cancer. Thus individuals within control group who were carriers of increased frequency of Val/Val genotype were protected from oropharyngeal cancer. These results are in concordance to earlier reports which showed that TAP1I333V polymorphisms were associated with a protective effect for development of cervical cancer [14] [15] . TAP gene polymorphisms have been shown to influence susceptibility to various diseases including tumorigenesis by modulating antigen peptide selection and transport process [16] [17]. Einstein et al. [18] , observed that TAP1 i333v products protect against immune evasion regardless of the oncogenicity of HPV type in cervical neoplasia.
TAP is a vital component of MHC class I antigen presentation [7] and TAP products facilitate the entry of viral proteins into the rough endoplasmic reticulum which further integrates with MHC-I molecules [8] . Thus, dysregulation of TAP gene may modulate immune response to HPV and hence their persistence.
Liu et al. have shown that loss of expression of MHC class I and TAP1 results in
evasion of immune surveillance by some tumor cells which may contribute to esophageal cancers [19] . Our study further supports that TAP1 i333v polymorphisms may potentially serve to identify people susceptible to oropharyngeal cancer.
However, our study has several limitations, foremost being limited sample size. Secondly, all clustered polymorphism sites of TAP1 and associated genes were not included and the haplotypes analysis could not be performed, which has been shown to be a better predictor of susceptibility in cervical cancer [20] .
In conclusion our results show that lower frequency of Val/Val genotype of TAP1i333v gene polymorphism may be associated with increased risk of oropharyngeal cancer. However, further studies with larger population along with all clustered polymorphism sites of TAP1 and associated genes are needed to confirm these results.
